Nitric oxide production during endotoxin-induced mastitis in the cow.
Nitric oxide production was measured during endotoxin-induced mastitis. One hour after morning milking, the right hind quarters of 15 cows were infused with saline containing Escherichia coli endotoxin. Left hind control quarters were infused with saline only. At varying intervals before and after infusion, diagnostic markers of mastitis were recorded and nitric oxide production was evaluated by measuring nitrite plus nitrate levels in milk. In endotoxin-infused quarters, a significant increase in nitrite plus nitrate concentrations was observed 3 h postinfusion; concentrations decreased to preinfusion levels within 48 h. This change indicates that significant amounts of nitric oxide are released during endotoxin-induced mastitis. At 3 different time points, somatic cells were harvested from milk samples, plated, and maintained in culture for 24 h. The concentration of nitrite plus nitrate in medium from cells harvested 12 h postinfusion was increased, suggesting that nitric oxide is released, at least in part, by milk somatic cells. In a second set of experiments, we evaluated nitric oxide production when animals were infused with endotoxin and aminoguanidine, a specific inhibitor of the inducible form of nitric oxide synthase. In cows treated with aminoguanidine, the increase in nitrite plus nitrate observed after endotoxin infusion was prevented. These results suggest that nitric oxide production during endotoxin-induced mastitis resulted from the activity of the inducible form of nitric oxide synthase. They also support a possible involvement for nitric oxide in the inflammatory reaction observed during mastitis.